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sander standard resting conditions. There are other avenues of heat leak- | 
» age from the individual of much greater importance, viz--extremities end => 
face, which, owing to the difficulty of provi adequate insulation = 
_ for them, may be towpepaibis, for up to fifty (50) per cent of the total 
/ heat ‘lose. | ay UR ae 


Ce Be 


a inieaaiaie. ventilation of garments so that excessive sweating dur and A ei 


"> etharsdse offset the extra heat production during active work. Removal 


but unlikely. One method for insuring ease of ventilation is to provide 
” openings in the garments which may be effectively closed when required. If 
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1. PROJECT NO.” 20 - ‘Studies of Cold Weather Glotaties Report on 
Sub-Project 20-1 - The Effect of Leakage from Closures Upon Thermal Pro- 
Teotion (ooMa Test Number 57 I-A). 


‘ihe ho 2nd Indorsement, Commanding General, Army Ground 
130 Cat dan hl) GNROT-12/691,28. 


oy “Dis. Purpose ~ (1) To evaluate the relative importance of leak- 
age of air through closures and (2) to determine the best means of pro- — 
viding adequate ventilation of clothing during work without aa atte 


ee . the thermal efficiency of the garments when at rest. 


2. DISCUSSION: | 
as It4s doubtful if the provision of anything beyond reason~ \ 


shige vaouaats closures on garments for Arctic wear will have any signifi- — oes 
cant influence upon the thermal protection afforded by such garments | ve 


Tiere is, however, the practical problem of provi for 


immediately after work can be avoided or minimized. With present Arctic ¢ 
issues the wearer mist remove outer garments to insure ventilation and cee 


and replacement of garments under combat conditions is not only impractical : 


garments are so altered, it is important to know if the thermal protection © 


afforded by the garment to the resting man has been appreciably reduced. 


These tests have been primarily concerned, therefore, with determining 


(1) the adequacy of modified garment combinations in preventing accumlation _ 


of aweat during work and (2) the thermal exchanges through these garment 
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as “(The s ‘gubstitetion of a belecdront parka windbresk’ ‘ma fly-1 ront — 
pays fe Aha: standard closed-front parkas does not reduce the thermal 
"protection me re, esa for a seated man, as measured by present feckny . 


be ee Chey ‘The: use of the front-opening outer garments is extrenely b helpful 
we ay in providing ventilation during work. i 


1 bee sy 


se ee Gus ee” Complete fadeling: of all closures in the outer windbreak garments, 
| | with similar material does ‘not result in any significant improvement in ‘sap 
Ra thermal. behavior of the combination. Uy ic” 1 ie an 
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That the ui pper Piy-Prdat 9 ounce sateen parka ahd zipper Figen’ 
a Front’ pile “parka be considered for adoption to replace the present standard 
5 3 : i ‘Ron-opening items . : Sie es a ee 


‘eee ». That i ake garment closures do not need to be improved. 
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pe came “Howard Golden, Tec 3 


Colonel, Medical Corps e 
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py the mavods oi for ‘the itudy of thermal dnttianlie in man were 2 e, 


; : * ke thane previously described. Skin temperatures, rectal temperatures and — 
. “metabolism were measured on pick pe seated in the wind tunnel with wind bial 


locities of zero-(0), five (5.0) and nine and six-tenths (9.6) miles per — 


_ hour. Pejeatne Feapansed were obtained, following our standard prenetiri 


The men walked on a. earlier driven treadmill with a three: per cont 


f ‘cha ee a speed of 3.3 miles per hour, The nude men and their clothing — 
were weighed before and after a walk of one or two hours duration. The ~ se a ae 

- | weighing and dressing took place in a small chamber within the cold. room| ” 
“ the temperature of which was above O°F and below 32°F. The clothes were 
kept and weighed in water-proof bags. Rectal temperatures were taken im- ~ 


mediatély before and after each hour's walk. Three main types of walking 
experiments were performed: (a) no ventilation—the men wearing their 


“ ¢lothes completely closed at all times; (b) ventilation permitted as 
allowed by the garments--the men opening up as much as possible without | | 
removing any garments and - (c) complete ventilation--the men removing gar- Re a 
ments as necessary to prevent themselves from becoming overheated. «In this 
‘last experiment the time at which the garment was removed was noted aig the. i 
“garment imnediately placed into a matarerent bag. i ae ge 


¢. In a mumber of cases the men, after walking, muecdeaed to eit ee Ge 
several hours ica standard observations, were nen SM aaa 


oe 


Below is listed ‘nest of the clothing that was used. Additional modi- 


aS Feations:s will be mentioned in the text, where required, 


Drawers, fool, 50/50 , 
“» Undershirt, Wool, 50/50 | | 
oar ‘Shirt, Flannel, 6D. force 8 
Trousers, Field, Pile : 
Trousers, Field, Cotton, 0.D., ‘Aation, 9 oz. 
. Parka, Field, Gotten, O. Res » a 9 02. 
~ Parka, Pile 
_) Shoe, Arctic Pelt _ 
~~ Seeks, Wool, Skt: (2 pair) 
é ‘Socks, Wool, cushion (1 pair) | 
© Mittens, Insert, Trigger Finger M-1943 : 
_ + Mittens, pres ‘Wheser Li apa — pe 
i! pees, Rnit 
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pares — .. &@e A fly-front parks with as neve rey. a er cleans as. < 
could be designed (Fig. 1). 


b. A standard Arctic assembly with closures made as tight as 
possible (Fig. 2). (Outer ed garments of 9 oz, sateen with an air 
permeability of 5.0 cfm/sq.ft.) 


¢. Experimental parka (see a, above) plus parka pile, with front 
zipper opening (Fig. 3). Several styles were used; In one garment, the 
opening was only partial while in another it was complete from neck to hem, 


d. ‘The following items were worn in the exercise experiments only: 
(1) Napped outer windproof garments and napped pile garments, 
(2) Windproof garments. 


fe Nylon - air permeability of zero (0) efm/sq.ft. . | 
(b) Khaki twill, 8.2 oz. - air permeability of 10 efni/sq. ft. 
(c) Herringbone twill - air permeability of 20 cfm/sq.ft. 


e. Pile garments made of 50/50 alpaca~mohair but with the length 
of the pile increased to 5/8 inch instead of the 1/2 inch length in the 
standard garments, 


III. RESULTS 
a. Thermal Protection for kesting Subjects 


In order to furnish some evidence of the insulation value of 
the several combinations under test, clo values calculated from the predicted 
equilibrium temperature 6,, are given in Table 1. ‘these data are presented 
only for the purpose of showing that, within the limits of accuracy and use- . 
fulness of the index thus calculated, there is no alteration in insulation 
among the various combinations studied. ‘the values presented are averages 
for two (2) or three (3) subjects except in the case of tests on the double 
windproof where only one subject was available. It will be noted that no 
data for zero wind velocities are presented. for comparison, however, 
studies at zero wind on two subjects wearing the zipper front parkas gave 
clo values of 4.7 and 5.3. Mean skin temperatures are shown for Subject 
Va. in Figure 4 under three conditions of exposure: (1) wearing the control 
sateen issue; (2) this issue modified by substituting a zippered front 
sateen parka and (3) further modified by the wearing of a zippered pile 
parka in addition to the zipper front sateen parka. Subjective responses of 
the subject during these three separate exposures to ~lO°F and a wind veloci- 
ty of five (5.0) miles per hour are shown below, % ; 
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© CLOTHING —— : 
Cis Sean ee Shivering 
‘Control Issue fe 180 | None in 180 95. 


G.I. Modified - Zipper ae! tae | 
Front Sateen Parka 150 None in 180. 145 


Cale Modified -~ Zipper f : a 
front Sateen and Pile} 150 170 feo 95 
‘Parkas 


ee Fe sscadhenle equi torsion skin bil Srahanee, 8., obtained from the skin 
temperature curves showed a variation of 41.5°C. No" essential differences in 
. thermal protection were observed between the various modifications of the 
- @tandard Arctic issue, suggesting that there would be no loss of insulation by 
the substitution of a front-opening parkas. As will be shown later, the con- 
Aaveniente: oF. such garments is a matter of extreme importance, 


a In a Pekar of experiments the subjects wore two enteral garments, one 
outside and one inside of the pile garments. No differences were noted in 


> either the subjective responses or the objective measurements made on the 
- subjects at wind velocities greater than zero (0) miles per hour (Table 1). ~ 
“Jt is interesting to note, however, that under still air conditions the sub- 


jective responses of the men were better than when dressed in the control 
“garments. With no wind velocity the phenomena may be similar to that observed 
when the pile garments of two subjects were soaked overnight in water, and 


i ' wrung out before being put on. Approximately 2, 6 kilograms of water remained 
‘dn the garments. These two men , one of them being our most susceptible . 
“subject, had their most comfortable day. ‘They both remarked about the way 


the heat remained within the clothes. In both cases the pile garments froze 
.. solidly on the outer surface within fifteen minutes, ina few places, such | 
_ as the groin and axilla no freezing occurred, ‘he prevention of fapid heat 


exchange ‘between garments was undoubtedly of considerable value in this case, 


tg date. this experiment has not been performed in the wind. Whether the bene- 


“fit achieved will obtain under the conditions of high wind. velocities or 


whether it will fail to be of benefit, as was the case with the double wind- 


<pPOor: oui remains to be determined, 


Aes a final experiment to determine the relative importance of leakage of 
- air, all closures on the standard Arctic assembly were made as tight as possi- 
ble by. sewing up openings, by sewing in pieces of similar material at neck, 
foot, and hand openings (Fig. 2). For extreme comparison, in another test 


nee _ the outer windproof, in an otherwise standard assembly, was torn diagonally 
_- for a distance of 18 inches. ‘The mean skin temperatures of a subject dressed | 
' - dn the first experimental assembly (complete closures) are compared with those 


. for the standard combination in Fig. 5 for exposures at 10°F and 9,36 mph wind, 


3 ey this subject was not as well off in the completely closed oie 
Seabank cn ne btartey to shiver at 45 minutes and had pain in his teet. ee 


TUE OF ‘ONSET IN MINUTES Nha hele cai 
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Ss eh capa ‘His piayitoba.wtise iain the staniied assembly, on the other : Cha ec 
hand, were: foot pain:at’ 150 minutes, hand pain at 105 and shivering at ee 
60, Clo values did not differ signifieantly. although the value for the com- 
pletely closed assembly was: slightly higher than that observed for the 
_ standard issue (Table 1).° In. contrast to the foregoing, the comparison be-. 
Bight fe ‘tween the mean. skin. temperatures for the torn windproof (Fig. 6) at zero (0) 
_ 0 “and five (5) mph wind show that adequate closures are important and cannot be. 
. “oomeglected, Subjective response and increase in metabolic rate with exposure 
»> \ “also indicated the loss of protection resulting from this damage to the wind- 
“~\oS°proof garment, ‘These changes occurred, soonigh only with extreme ‘departure 
eo from normal reers. deatgne +" 


ae oe It is ‘coneluiled: ‘that! present Closures are adequate and that no Kavaainaae 
‘ean be gained by further’ improvement. in this connection, it must be reali nel: 
2. that the degree of heat loss:that might occur throngh these avenues, except 
Si mee extreme conditions of opening, is relatively small compared to the ha ec 
voles Magnitude of heat loss from other areas such as feet, face and hands. paying 
pat must be placed upon the need for more quantitative information on the extent 
“of loss from thesé areas and’ also on means for minimizing such losses. If ae 
improvement. in’ this respect. can be accomplished, the relative importance of = 
“.<" Changes in thermal protection epee ine from axe closure design would, be 
Mane Dae evident 0° 


. dle nis : mT relation to ventilation during work 


By “kitheden there tae been some question regarding the relative value of 
| cM ipaceuee design on’the thermal protection of Arctic zone garments for rest- 
men, theré has been little doubt as to the practical inadequacy of the Fi 
Ss “means ‘for ventilation in present garments to compensate for extra heat produc~ 
one SLO during work, It has been suggested that garments be removed’ as reouired eta ies 
je SRO. prevent excess: accumulation of* perspiration. This procedure is definitely 
nob one. “that would be. followed by the average soldier. Presence of web equip- 
. ‘ment hinders easy removal; continued rapid movement despite sweating is a ae 
=" frequently necessary; it is commonly impossible to replace removed garments. 
“| * Ss when “pinned down by enemy action, These are all factors which might lead f. 
the solider to refrain from removing his garments during work. . A proper solu= 
P. tions ‘evidently some means of. * apie garments without their beta re- . 
ae fiw a | ae. 


| Bee hey “In order ‘to niet and ditdeadne the magnitude of the Sec ha ba erdétag. 

cee ta Fa) Sitters accumulation in Arctic issue clothing during work, a number of 

v= 3° tests’(67) have been conducted. Three experimental procedures were compared: 

Re ety: no ventilation permitted: (2) clothing discarded at will and (3) ventilation 
“sag allowed by clothing. “The men walked on a motor driven treadmill at three ee ~ 

: eae. per cent grade and a speed of 3.3 miles per hour. This amount of work in. 

= os Wwelwes a caloric expenditure of between 360 and 400 calories per hours All © > 

ot Raia _, Subjects gained in body temperature, the final average rectal temperature being 
met ose 6°F. There.was no significant difference in this respect among the three 

tes groups, rignee + shows ewe men aeons on the treadmill, one with his elothing” 
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ser steak’ sit as are. nierinhle bie Table 2 ane the yen be ae SUR Tre ee 
; Np rbestony in-Table 3, The weight losses have been corrected for | i id 
on of water from the lungs and for the difference in the weight of a ae 
on dioxide ang inspired oxygen. For the rate of work involved, == 
oes ately 100 ¢ ‘ame per. hour is lost through these two sources, The = = 


i, ris sppron igy therefore, appears to egy trapped between sixty £603: and cinaaseh a 
ee 0) per, cent of the ‘weight being lost by. perspiration. | Ae 
i ay ee gc RONS Sh 6 a 
: pga No. dimhinstios is evident, Bitoons the severe} clotwing issues with ea 
gerne clings 4Or tres oer.to permit water vapor to pass through - ig 

ee men rer perk with their clothing closed as tightly. as possible < 
eee aes 57 hv per hour (uncorrected) while the. ye 
ie Sgarntig “278 chats The ar gen Arctic, Pore g gee - 


: Sf iy Kriee: may account for. ihe. dies loss and gain. in weight but speca- Sy 
da on on this eater: is ane pretitable at the Beart | 
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fi nee nunber of deiperinente. were conducted with the standard Arctic asconbly te 
 Gowentilated by loosening’ the tie. strings at neck, waist and hips. No... at 
ert Pipe enef'it. was, obteined by this type of ventilation, Tests were — 
= ther made onthe sipper front outer parka with and without zippered pile 
arkasy Two types of these pile garments were/used--one in which the zipper 
8k oye the | ‘garment. teh the heh to within a few inches of the neck and the cas 


- oth oF an complet ely from néck: to hem: (Figs 3), This last garment fitted A 
8" Geo. atlas oL) around the neck, er: a certain amount of SRNoyaRTy when worn a; 
eee ind apo tight. Site oe e 3 we 
cg mn benefit wn sackman’ by ope opens the aeate fly of the enver: Sion ae sj ae : 

‘2 an “hs pening ° the inner pile garment at the same time was of de- i 


ed benefit in Seanekine. ‘perspiration and accumlation of water.in'the = | 
ae ae lothing. The full epening pile parka‘was the better of the two types eae 
oC ae : rg with this ca the average wefan loss was ay — and paged 

ce Ae: SLOP aAAL LOS erames sy Bee. 
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When, men are allowed to: iawoacd ‘clothing at t will, the gain a eae by ee 

Rees the clothing is purely a ‘reflection of the man's awareriess of his degree of oy ah : 

‘ 2) -perspiration and warmth. ~The observation of weight increase in the clothing 

eS 2 this case simply signifies that the man failed to remove clothing fast coh ee 

’ hough to ‘compensate for ‘added heat production, As a rule, the men stripped = 
‘ey to wool shirt and trousers, starting to remove their two parkas and ' 

By op mittens within five minutes of beginning their exercise, By twenty to 

Mecca annie bad pad es es two aie: of trousers and opened MB. picoate en a 


ie at a sti ea scien a 


on ‘thirties and the fly of their wool trousers. Most of the men would hee: 
-.. » pemoved additional items (Fig. 7) but were afraid that they might get frost-_ 
~~ bitten if they took off more. The sweating of this group of subjects was 
significantly diminished as is shown by their reduced weight loss-<a forty- Be ae 
five (45) per cent decrease. Deion that experienced by the subjects who eae 
| sn SISeeRe. : | : 


The explanation of this dramatic decrease in rate and amount of carted was 
eer ten with the Same amount of work output undoubtedly lies in the difference in | 
“environmental situations that the two conditions imposed on the man. When 
clothing is completely closed, the subjects are working in a condition not 
-.. unlike the low fropics--a dry bulb temperature of about 33°C and a wet bulb a 
temperature which may be in the upper twenties, When the men shed their tee 
clothing on the other hand, their immediate environment approaches a temperate — 
-tlimate and the stimulus to sweating is consequently inhibited, : 


.-» Since none of the above experiments were conducted with the men wearing 
» equipment of any sort, additiorial tests were made with two men who wore their 
s* web equipment (Table’4). The presence of web equipment does not materially 
' - Gnfluence the ability. to ventilate the zipper front opening Arctic assembly. 
Perspiration accumulated primarily underneath the web equipment, the under- 
ee being quite wet in these areas, 


ie An attempt was made to localize the weight gain in the clothing: (Table. 5} 
‘This. did not prove to be very satisfactory but the data presented are sugges- 
tive. | When the sateen windbreak was worn, there was a tendency for water to 
accumulate in the outermost garments, whereas, with the nylon windbreak more 

~ water accumulated in the under garments, close to the skin. 


Ce Behavior of clothing during resting period after work 


jemi tea Men walked on the treadmill for periods of fifteen minutes to two 
“hours before they sat on the wooden stools, In some instances they were allowed 
_» £0 ventilate their garments as they pleased while in others no ventilation was 
‘permitted. the accumulation of some six hundred (600) grams of water in the 
~ glothing during a two. (2) hour walk did not appear to alter the ability of one 
. resistant subject to sit quietly in comfort for a succeeding period of two and 
a half (2%) hours. In general, the only complaint reported by this subject 
owas an initial cooling in the middle of the back during the first few moments 
ee @Lter sitting. It is interesting to note, however, that when he put on these 
damp clothes (especially the socks) for an experiment next morning he reported 
 pain-in the toes at 125 minutes , ae first and only occasion that he reported 
; discomfort. 


The men classed as intermediate or susceptible reported variable a 

Ran responses during their sitting periods following a walk, For example, Subject — 

_-. f4. on one day sat for slightly over two hours before sensations of discomfort 
“were experienced while on another day he reported extreme discomfort within 
ninety (90) minutes, Asa rule, when seated quietly, this subject reported 
cements bererg, two hours had pereds: 
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TABLE 2 


AVERAGE WEIGHT CHANGES IN MEN AND CLOTHING FOLLOWING ONE-HUUR 
WALK - 3.3 M.P.H. AND 3% GRADE 


Sateen 9 OZ. ’ 
5/e" Pile 467 


Napped Sateen 
Regular Pile 339 


Sateen 9 oz. with 


3 
Ww 


ch 


AS EN ET 


0 


=) 
~3 


Ww 

© 

nN 
nN 

Ww 

Ww 


Zipper Front 


eS 
Sateen 9 oz. with 
Zipper Front & 
(S) Pile Parka 


Description of No Ventilation | Clothing Discarded || Ventilation as Per- 
Quter Layer Permitted | __ at Will 
Wt.Loss | Cl.Gain Cl. Gain | 
Grams* Grams Grams | 
es ee 
tylons fe 
ecringhone WD pe fe ae 
Cloth, Cotton, Uni- | | 
form Twill,8.204| 438 | 106 | 
Napped Sateen & 
Napped Pile 164 
ee 


with Zipper 


Sateen 9 oz. with 
Zipper Front 
Open) with Pile 
ian he Closed 


Sateen 9 oz. with 
Zipper Front & 
Pile Parka with 
Zipper Sid 
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* Corrected for loss through respiration 
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TABLE 3 


AVERAGE WEIGHT CHANGES IN A SUBJECT AND HIS 
CLOTHING FOLLOWING ONE-HOUR WALK = 
3.3 M.P.H. AND 3% GRADE 


Clothing Discarded 
at Will | mitted by Garment 


Wt. Loss” Cl.Gain | Wt.Loss | (l.Gain | Wt.Loss ts 
Grams* Grams || Grams Grams {| Grams Grams 
[so | aa | ae | aw | no | 2 
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} Cloth,Cotton,Uni- | 
form ‘twill 6.2 oid 481 963° FP -.106 


Napped Sateen & 
Napped Pile 38h 234 
| Sateen 9 oz, and | 
5/8" Pile L467 383 
- Napped Sateen 
Regular Pile 33> 


Sateen 9 oz. with 
Zipper Front 
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Sateen 9 oz. with 

Zipper Front & 
(S) Pile Parka 
with Zipper 
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Sateen 9 oz. with 
Zipper Front 
(Open) With Pile 
Parka (S) Closed 
With Zipper 
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Sateen 9 oz. With 

‘Zipper Front & 

Pile Parka with ; 
Zipper ak 28h. 


* Corrected for loss through respiration 


TABLE 4 


INFLUENCE OF WEARING WEB EQULPMENT: ON iTGHT CHANGES FOLLOWING ONE 
HOUR WALK 


SUBJECT E 


Sateen \Windbreak with | Ventilated at <1 os 
Zipper and. 
Pile Parka with Zipper | Ventilated-webbing 225 100.6 


a a A ee 


SUBJECT H 
Sateen WVindbreak with | Closed LAT 
Zipper and 
Pile Parka with Zipper | Closed - webbing 425 


*Pistol Belt, Musette Bag, and Gas Mask 


pajieiene ch sag Nile ah Sy 


Netaetetaee 
oe! cian 
Rie eel 


nak 


TABLE 5 


- WEIGHT CHANGES IN SEPARATE ITEMS OF ARCTIC ISSUE 
FOLLOWING A UNE HOUR WALK WITHOUT VENTILATION - 


Sateen Windbreak 


ITE OF oe oe 7 
ARCTIC IS Subject H Subject & Subject H 
Initial Wt. | Initial! Wt. |}Initia] Wt. ||Ini 
ey ponies mang Wee gee 


2S eet 


ER GEE ee nd 


Socks, Wool rae 


Shoes, Arctic 
Felt 


1389 | + 4&7 
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936 | + 43 LOo21 {+ 


936 | 0.0 978 950 | + 43 
354 ly, | 378 
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THE FRONT OPENING ZIPPER WINDPROOF PARKA (9 OZ. SATEEN) AND THE 
SIDE-FRONT-OPENING PILE PARKA COMPARED WITH A CLOSED WINDPROOF PARKA. 
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TYPES OF PILE PARKAS USED DURING TEST 


ARMORED MEDICAL RESEARCH LABORATORY 
FORT KNOX, KY. 


Project 20-1 


= 


a 
DP eae 


~ 


EAN SKIN TEMPERATURES FOR DIFFERENT DEGREES OF GARMENT 
‘AMBIENT TEMPERATURE =-10° F; 5S MPH WIND 


SUBJECT VA 


35 


wo 
(oe) 


ARCTIC ASSEMBLY WITH ZIPPER 
FRONT IN OUTER PARKA 


a hoes 


STANDARD ARCTIC 
ASSEMBLY 


-_ 
ARCTIC ASSEMBLY WITH ZIPPER > 
FRONTS IN BOTH PARKAS 


ns te ee me 


~m 
oO 


MEAN SKIN TEMPERATURE , °C 


i AS 
5 


br (ee 


my 
st 


ja as 


, EXPOSURE ~ HOURS | 


r Pe Peery haf ‘ 5 J Par PRY ae MPL awe er eae ee | Se ee 
= ' tA ae ee 


et ie eae web at aL s rah Woe sais ie es a ae ah gy? _ : i aes 
fet * ! ; ; a : A ; 1h Oey 


a 


FIG. SS 


AMBIENT TEMPERATURE = -I0° ae 9, 6 MPH WIND 
SUBJECT BA 


35 


* a 


MEAN SKIN TEMPERATURE , °C 


b ad 


ARCTIC ASSEMBLY WITH 
COMPLETE CLOSURES 


STANDARD ARCTIC. ASSEMBLY 


weal Wt he pee hw) ieee See NT NOT TU oae a teat reel en cma wn ihe Oe 
Pensa MP yA me aS Shcs’ Wedster at tee , ‘ 


cor ph peated 2 


Ra if me 


re i 


Brae 


be reese 


: SPSS El ie eee hens AR ge aie Se eaalie teeta neuen aaah 
sg any eet ae rT See ae Sark: tasty Watt eee aw 


a 


aes 


ei G 
ait 
eae 


MEAN SKIN TEMPERATURE °C 


| eee te 
ie 


3 


= ONIM 


HdNS 


SUNOH - auNSOdx3 


€ 


MEN WALKING ON TREADMILL AT -10°F. 
ONE MAN DISCARDED AT WILL, OTHER MEN WORE GARMENTS CLOSED. 
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